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0 Flaeh plug for I.V. cathetera. 



0 A flash plug for an I.V. catheter Is formed of a body (34) of polymeric material, and has a narrow distal end 
(32) for Insertion within a catheter flash chamber and a larger proximal end which extends from the flash 
chamber. The flash plug has an aperture extending through It from the distal to the proximal end. An insert (50) 
of a porous material is located wttfiln the aperture, and is capable of passing air and bloclcing the flow of blood. 
The catheter body is compatible with flash chamber material so as to remain securely located within the flash 
chamber and provides protection for the insert. The aperture diameter is sized to retain the porous insert 
securely within the flash plug body. 
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PLASH PLUQ FOR I.V. CATNETER8 



In „r!l « ?^ , Intravenous catheter assemblies for the administration of fluids to oatlents and 
in parBcular. to means for venting air to enable blood to flow from a blood vmsoI dm^ » JfZS^J 
procedure Into a Wood-detecting chamber In the catheter assembly ^ venipuncture 

Hie rear by a ven ed membrane or Rash plug which ser^s two purposes: to r»Z^^JTLTt^ 

A secora apprudi u i n«|n, (tal, plug |, s»wi, In U.S. Pat 4.365.998. Th. calhew i„ M 
"" """^ »»«<« port al tn. rs. of », ttanai. ao iS^'k 

sintered polyethylene material, and accordingly is rather brittle Th^bB^^ tt^^SZT^^, ^ ^' " 
s.»d to an intema. diameter slightly smaller than that of the porous insert. The p^SaJeJa^S bl 
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tapered to a smaller diameter at the distal ertd of the flash plug. The Insert Is retained In place In the 
passageway by a gate projecting from the intartor wall of the passageway proximal the Intended location of 
the insert In the passageway. 
In the drawings: 

8 RGURE 1 is a perspective view of an I.V. catheter assembly constnicted in accordance with the 

principles of the present invention; 

FIGURE 2 Is a cross-sectional view of the flash plug of RQURE 1, Including a rod-Rke Insert of 
porous material; 

RQURE 3 Is a cross^sectlonal view of a flash plug constructed In accordance, with the principles of 
10 the present Invention; 

RQURE 4 Is a preferred embodiment of a flash plug o1 the present invention with the porous Insert 
retained by a minimum Interference fit; and 

FIQURE S is a second preferred embodiment of a flash plug of the present Invention with the porous 
insert retained by a ma}dmum interference fit 
IS Referring first to RQURE 1. an I.V. catheter constnicted in accordance with the principles of the present 
invention Is shown. The catheter 10 comprises a tube 15 made of fluorinated ethylene propylene or 
poiyurethane material. The tube 15 Is tapered at Its distal end where it may easily slide into an opening In 
the patient's body formed by a hoHow needle 12. The catheter tube 15 Is concentrically affixed by 
mechanical or adhesive means to a catheter hub 16, 18. The dual diameter hub terminates at its proximal 
20 end In a tab or fitting 14,. suitable for attaching the catheter hub to a tubing set which administers a source 
of intravenous fluid. 

The catheter 10 is engaged by the hollow needle 12. which Is afflxed to its own hub 20. The needle hub 
20 is hollow and includes a proximally located flange 22. Molded to the flange is a hollow flash chamber 24, 
which is made of a transparent or translucent polymer such as polypropylene or polycarbonate. The 
2s proximal end of the needle terminates In the hub 20. fust short of the flash chamber. In a prefenred 
embodiment the Interior diameter of the hub at the proximal end of the needle 12 is approximately ttie 
same as the Interior diameter of the flash chamber 24. The flash chamber 24 terminates at Its proximal erid 
26. 

Inserted Into the flash chamber 24 (but shown separated just prior to Insertion In RQURE 1) Is a flash 

30 plug 30. The flash plug- 30 is made of a polymeric material compatible yvHh the material of the flash 
chamber such that the flash plug will frictionally remain In place when Inserted Into the flash chamber. In a 
constructed embodiment the flash plug body Is fonned of low density polyethylene (LDPE). The flash plug 
body comprises a smaller diameter distal end 32 si2ed for a fricflonal fit in the flash chamber 24. and a 
somewhat square proximal end 34 with convex sides, which enables an assembler to easily grasp and 

95 Insert the flash plug Into the flash chamber. At the Jointure of the distal and proximal portions of the flash 
plug 30 is a shoulder 38 which meets the proximal end 26 of the flash chamber 24 when the flash plug 30 
Is fully Inserted Into the flash chamber. The flash plug 30 Is hollow with an aperture 38 extending 
completely through the flash plug body. The distal opening of the aperture 36 Is visible in RQURE 1. 
. The flash plug 30 of FIGURE 1. la shown in cross-section in RQURE 2. This drawing shows the several 

40 Interior diarnetera of the aperture 38. Located In the larger interior diameter of the proximal end of the flash 
plug Is a cylindrical Insert 50 of porous material. In the preferred embodiment the Insert 50 Is made of ultra- 
high molecular weight polyethylene (UHMWPE). At the distal end of the flash plug the aperture 38 Is 
narrowed to prevent the porous Insert from escaping from the aperture and entering the flash chamber The 
interior of the narrow diameter portion 32 of the flash plug is also of a. smaller diameter than the outer 

46 diameter of the porous Insert 50 to prevent passage of the insert beyond the larger diameter portion 34 of 
the plug. The transition in Interior diameter of the aperture 36 Is indicated at 44. It may be appreciated that 
even a very small Interior diameter within the distal portion 32 will be sufficient since even a very small 
passageway will accomrrwdate a substantial air flow from the flash chamber. 

A second embodiment of the flash plug 30 of the present Invention is shown in RQURE 3. In this 

50 embodiment the aperture 36 Is continuous tapered from a larger diameter at the proximal end of the flash 
plug to a smaller diameter at the distal end. The porous Insert 50 slides into the aperture from the proximal 
end. and wilt slide through the aperture until It is seated by a tight interference fit toward the distal end 
(toward the right in the drawing). The flash plug of FIQURE 3 may be easily molded in a simple mold that 
will readily maintain tiie aperture tolerance necessary for the secure interference fit The porous insert 50 

55 will remain tightly in place In the flash plug due to the relatively significant thickness of the walls of the flash 
plug, especially as compared with the thinner wall of the flash chamber In addition, the porous insert is 
retained in the flash plug by the compressive forces of both the flash plug walls and the engaging wall of 
. the flash chamber when the distal portion 32 Is engaged within the flash chamber. The LOPE flash plug 
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vibra«„g ou, Of th» proximal end oT^n^i^^^^^ 

30 witt, a gate or proJecUon 42 fbnned proT^L^^Le^t) JSJi^^ ''"^ 
r?t'?;f J"'"* '"inimal tlrfa«ncrflt aSTnou Jel' « plug |„ which 

8pp«,x»mately 0.133 Inches as indlcSTat SStha'olIp^ *^ " <"»™«ter of 

Of 0.14a inches as Indicated ai 'C". Fwn L l^Ti^^, ^ 36 has an Inner diameter 

confinualV tapered to a "malleTlnSr^or Z^terrr^fl^r';!'"^ '^"^ 3* <> 

of the flash plug, n has been found that ToZnL l^ T^^^.'^ ""»rt out the distal end 

over the gate when Inserted frt^rJ me JoSmai en^ T^^tTJ^ '""rt to sfldJ 

decompress to Its original shape after P^e^Tl^rt^SZ'J^^ " '"^"'"'^ "> 

in the maximal Interference fit of FIQUhe s .h« characteristic of the LOPE materia), 
mately 0.146 inches as Sd^ 'a-^!' JLT.? '"T "PProxf. 
approximately 0.127 inches Sm^tha^«t^l P^^" "B" of the flatrSzTs 

0.142 inches as '"dlcatS « -S^C ICerSiSr".'' ^ 
the flash plug. It may l» appredX J^r^ Z.^^ ? T™" 
, forced through the sm'aller Se1^totZhTJi71'^£^'"'J^ '"'^ SO must be - 

Is flared at 37 for Insertion of the insert 50 ° ^' ««t reason the proximal end of the aperture 

The^ «as:r£Te:'n,"2;z^^ ra^.'^a^r. ' = ^-^^ ^ 

aperture, either distally duo to It^r^HiL^^ ^'^ out of the flash plug 

Of fHGURE 3 has been found TZ^S^^Z Sf^I? T ''^^^'^^ "'"bodim'^S 
the distal end of the flash plug. I "'"^ Seated in 

embodiments have been fou^^tZ t^^J^ ,Z "i™""- ^' »« 
flash chamber to vent and Wl with WoTTtesTrn^! ' "^"""8 "P^''*^' PO-mltting the 

needle gauges of 24 and o,m»H^aJ^ ^ ™8dlo gauges of 22 and le» tor 

flash Plugs do notSecomelZ inl^ aS, "hl^iS J to .^T """^ ^ 

of the flash plug body and the flash ^ST^h ? f compatibilrty of the lower density materials 
protected by the plug body. ^^^^^^1^.^^ '^^ *^ f^c^-re since i,t 

while holjj^ the neissa^ to.er^s.'SSSJ^LrC^e.r'^ ^ «o "»« <,uami«es 

compietet; ssirjoit s^eri'mrwhTr t Sis r «f 

readily steriteed. a number of s^pis SiCed^na i!il11 invention may be 

process. The Insert samples were fbnn^ of uf^ woh^JT^ ^""^ « 9" steriUzaUon 

Po;yethyiene. The tested Inserts^rfaJie fJSJrTo ^'^^^ ^'"""'V 

and were inserted in flash plugs constmcted mTLT^^ ^'^ » '^"9* "«=he». 
flow rates In excess of that of the^S 'n RGURE 3. All samples were found to exhibit ai 

aforementioned U.S. Pet »te 3«W9?SraSae ^""^ '"til 

In the following table: ^""^^ ^ of this testing are summarized 
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AIR 
PRESSURE 


22.7 MICRONS 
44% POROSITY 


AIR aow RA1 

25-55 MICRONS 
+ 30% POROSITY 


E. SCCM 

35 MICRONS 
42.4% POROSITY 


CONTROL 


10 mmHg 
■ 

20 mmHg 
* 

• 


23.0 high 
6.0 low 
34.0 avg. 
44,5 high 
22.0 low J 


10.5 avg. 
25.0 high 
12.0 (ow 
35.0 avg. 
46.0 high 
23.0 low 


27.5 avg 
35.5 high 
20 0 low 
47.5 avg. 
62,5 high 
36.5 low 


7.5 avg. 
14.5 high 
4.0 low 
12.5 avg. 
17,0 high 
7.5 low 
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Claims 

6 

1. A flash plug for an I.V. catheter comprising: 

a flash plug body formed of a polymeric material, and Including a relatively narrow diameter distal end for 
engaging a earner flash chamber and a relatWely larger diameter proximal end for extending from said flash 
chamber, said narrow and larger diameter portions being separated by a shoulder for engaging the proxlmai 
10 end of said flash chamber, said flash plug body Including an aperture extending through said distal and 
proximal portions of said body; and 

an insert fonned of a porous material and located within said aperture. 

2. The flash plug of Claim 1. wherein said porous insert Is formed of an ultra-high molecular weight 
polyethylene material. 

IS a. The Rash plug of Ctaim 2. wherein said aperture is narrowed at the distal end of said flash plug to 
prevent passage of said porous insert out said distal end. 

4. The flash plug of Claim 1. wherein the interior diameter of said aperture Is tapered from a relatively 
larger diameter at said proximal end of said body to a relatively smaller diameter at said distal end, 
wherein said diameter at said distal end of said body is less than the diameter of said porous Insert 

20 5. The flash plug of Claim 4. wherein said Interior diameter of said aperture Is tapered such that said 
porous Insert becomes securely seated when Inserted into said insert from said proximal end of said body 
to a position which Is substantially within said narrow diameter portion of said body. 

6. The flash plug of Claim 1, wherein said aperture of said body further includes a gate fonned within 
said aperture at a location proximal the Intended position of said Insert within said aperture. 

25 7. The flash plug of Claim 6, wherein said gate is formed In said aperture Inside said larger diameter 
portion of said body, the interior diameter of said aperture at said distal end of said body is less than the 
outer diameter of said porous insert, and wherein said interior diameter of said aperture proximal said gate 
is larger than the outer (Sameter of said porous insert, 

whereby said porous Insert is retained within said aperture In a minimal interference fit 
30 8. The flash plug of Claim 0, wherein said gate Is fbnmed in said aperture inside said larger diameter 
portion of said body, the Interior diameter of said aperture at said distal end of said body is less ttian ttie 
outer diameter of said porous insert and wherein said interior diameter of said aperture proximal said gate 
Is less ttian the outer diameter of said porous Insert, 

whereby said porous insert is retained wittiin said aperhire in a maximal Interference fit 
3S 9. The flash plug of Claim 2, wherein the average pore size of the pores of said porous Insert is within 
the range of 22.7 to 55 microns, whereby said porous insert exhibits a porosity wfthin the range of 30% "to 
44%. 

10. The flash plug of Qaim i wherein said flash plug body is formed of low density polyethylene. 

11. TTie flash plug of Qalm 10, wherein said flash plug la suitable for secure retention in a catheter flash 
40 chamber fonned of polypropylene or polycaritxmate matoiaj. 
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